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Background
Excessive noise in HVAC ducting systems can become 
dissatisfactory for users. Efforts to mitigate unwanted noise 
have led to the potential use of metamaterials designed and 
optimized for reducing noise. In order to test metamaterials 
and their noise reducing capabilities, an experimental 
apparatus must be developed that can be used with various 
ducts and sound pressure recordings taken with and 
without metamaterials in place.
Design Requirements
● Apparatus must be mobile
● Apparatus must allow for testing of round and square 
ducts
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The purpose of this project is to design and build an experimental apparatus 
(setup) to test noise reduction in HVAC ducts that is capable of generating a 
3-D acoustic pressure plot with verified repeatability. The design addresses 
the specifications and design requirements provided by the sponsors of the 
project. The design utilizes linear actuators for 3-D movement of the 
omnidirectional microphone and a sliding frame for the directional speaker 
movement.
Conclusion
Through experimental trials at various frequencies, results should indicate a 
reduction in overall recorded noise level. Due to the relatively small size of 
the metamaterials compared to the duct, the amount of noise reduction is 
assumed to be minimal as well. This leads to the further research and testing 
of different metamaterials and sizes.
Simulation
In acoustic simulations, atmospheric pressure of 14.7 psi 
and an air velocity of 20 m/s is applied to the systems. 
Maximum acoustic power level without the metamaterial is 
approximately 32.73 dB and is reduced to approximately 
21.38 dB with the metamaterial installed.
Future Plans
Future plans for the experimental apparatus include 
continued research by the sponsor and testing of 
metamaterials in order to determine an optimum 
metamaterial construction. Location of metamaterials within 
ducts can then be tested for maximum noise reduction. A 
new DAQ will also be acquired so that data can be acquired 
continuously and placed into a Fourier transform. 
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